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METHOD AND APPARATUS FOR LATENT 
FAULT MEMORY SCRUB IN MEMORY 
INTENSIVE COMPUTER HARDWARE 

FIELD OF THE INVENTION 

The present invention relates to the ?eld of computer hard 
Ware and, more speci?cally, to a method and apparatus for 
latent fault memory scrub in memory intensive computer 
hardware. 

BACKGROUND OF THE INVENTION 

In many applications it is important that a proper command 
is generated in response to command inputs. Therefore, vari 
ous Ways to check that a given command Was generated 
correctly in response to command inputs have been devel 
oped. One Way to help ensure proper commands are gener 
ated is to use hardWare command monitors that can be used to 
check the output of a logic device that generates the com 
mands. These self-checking architectures can be imple 
mented in several Ways. In one embodiment, tWo processing 
lanes are provided. Each processing lane includes a command 
generating logic device and a comparison logic device. The 
command generating device in each processing lane receives 
the same command requests and generates a command from 
those requests. The command generated by each command 
logic device is sent to the comparison logic device in the 
opposite processing lane, to verify the generated command is 
correct. If the output of both processing lanes is veri?ed as 
correct, the commands can be used. If the commands do not 
match, the commands are discarded. 

Command monitoring is implemented in many ?elds, 
including the avionics ?eld. For example, a pilot may Wish to 
bank the plane a certain amount and control the yoke of the 
aircraft a certain amount. The commands generated by the 
pilot’s maneuvering of the yoke can be sent to a ?ight control 
system that Will monitor the process to ensure the commands 
generated are correct. In some cases, such as in ?y-by-Wire 
systems, the commands may be generated by the ?ight con 
trol system. Therefore, it is desirable to verify the command 
generation process. 
As command generating systems become more sophisti 

cated, they may require memory, such as random access 
memory (RAM), to store data to and retrieve data from While 
generating commands. The self-checking hardWare thus 
becomes dependent on the proper functioning of the RAM. It 
then becomes necessary to ensure the RAM is operating 
properly. One potential failure mode for RAM particularly 
troubling in self-checking architectures is a latent failure 
Whereby speci?c bits in the memory cannot assume a speci?c 
state When required. The redundant nature of self-checking 
architectures makes it highly probable that faults are detected 
When they occur. HoWever a latent failure can occur in RAM 
that usually receives the same data, such as a RAM Where 
certain bits alWays take on the value of “0”, except upon the 
occurrence of a rare operational condition or mode When the 
value needs to be a “1”. If a failure has occurred in the 
memory such that the bit can’t change from a “0”, the fault 
may go unnoticed until that condition occurs. Thus, the latent 
memory failure renders the command generating system 
unavailable, potentially at a time most critical. 

One Way to detect latent RAM failure is through the use of 
built in testing (BIT) for memory. These tests typically read 
and Write speci?c patterns to the memory to ensure each 
memory bit is operating properly. HoWever, to develop BIT 
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2 
for memory in hardWare based comparison systems that do 
not contain microprocessors can be complex. 

Accordingly, it is desired to provide a method and appara 
tus for latent fault memory scrub in memory intensive com 
puter hardWare. Furthermore, the desirable features and char 
acteristics of the present invention Will be apparent from the 
subsequent detailed description and the appended claims, 
taken in conjunction With the accompanying draWings and the 
foregoing technical ?eld and background. 

BRIEF SUMMARY OF THE INVENTION 

In one embodiment of the present invention a method for 
operating a memory checker in a command monitoring archi 
tecture comprising at least tWo processing lanes comprises a 
?rst step of receiving a command to activate a ?rst test mode. 
The ?rst test mode comprises an initial step of inverting data 
read from a memory and inverting data Written to the memory. 
Next, it is determined if there is a match betWeen data asso 
ciated With a ?rst processing lane and retrieved by a second 
checker logic associated With a second processing lane and 
With data associated With a second processing lane and 
retrieved by a ?rst checker logic associated With a ?rst pro 
cessing lane. A failure in the memory is determined if there is 
no match. 

In another embodiment, a logic device for use in a com 
mand monitoring situation comprises a command generating 
section con?gured to receive a common input and output a 
command. The logic device further comprises an inverting 
interface section coupled to the command generating section. 
The inverting interface section comprising a plurality of Write 
inverters for inverting data prior to Writing data to a memory, 
a plurality of read inverters for inverting data retrieved from 
the memory; and a control line for activating the Write invert 
ers and the read inverters. 

In another embodiment, a command generating system 
utiliZing command monitoring comprises a ?rst processing 
lane. The ?rst processing lane comprises a ?rst command 
generating logic, a ?rst memory coupled to the ?rst command 
generating logic; and a ?rst checker logic coupled to the ?rst 
memory. The system also includes a second processing lane 
comprising a second command generating logic, a second 
memory coupled to the second command generating logic 
and a second checker logic coupled to the second memory. 
The system further includes a shared memory coupling the 
?rst checker logic and the second checker logic. In the system 
the ?rst command generating logic is con?gured to invert data 
Written to and read from the ?rst memory, the second com 
mand generating logic is con?gured to invert data Written to 
and read from the second memory, the ?rst checker logic is 
con?gured to invert data Written to and read from the ?rst 
memory and the shared memory, and the second checker 
logic is con?gured to invert data Written to and read from the 
second memory and the shared memory. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention Will hereinafter be described in con 
junction With the folloWing draWing ?gures, Wherein like 
numerals denote like elements, and: 

FIG. 1 illustrates an exemplary embodiment of a command 
generating device in accordance With the teachings of the 
present invention; 

FIG. 2 is a block diagram of an exemplary embodiment of 
a command generating logic in accordance With the teachings 
of the present invention; and 
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FIG. 3 is a block diagram of an alternative embodiment of 
a command generating logic in accordance With the teachings 
of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The following detailed description of the invention is 
merely exemplary in nature and is not intended to limit the 
invention or the application and uses of the invention. Fur 
thermore, there is no intention to be bound by any theory 
presented in the preceding background of the invention or the 
folloWing detailed description of the invention. 

FIG. 1 illustrates an exemplary embodiment of a command 
generating device 100 utiliZing hardWare comparison archi 
tecture in accordance With the teachings of the present inven 
tion. Device 100 comprises a ?rst processing lane 102 and a 
second processing lane 104. First processing lane 102 com 
prises a ?rst command generating logic 108 coupled to a ?rst 
random access memory (RAM) 112, Which is coupled to a 
?rst checker logic 116. Second processing lane 104 com 
prises a second command generating logic 110 coupled to a 
second RAM 114, Which is coupled to a second checker logic 
120. A common input 106 is coupled to the ?rst command 
generating logic 108 and the second command generating 
logic 110. An invert command line 122 is coupled to the ?rst 
command generating logic 108, the second command gener 
ating logic 110, the ?rst checker logic 116, and the second 
checker logic 120. 

First command generating logic 108 and second command 
generating logic 110 receive inputs and produce outputs 
based on the received inputs. For example, in one exemplary 
embodiment, ?rst command generating logic 108 and second 
command generating logic 110 receive inputs from common 
input 106 to generate commands. In an avionics embodiment, 
the inputs can be inputs generated by a pilot and the com 
mands can be ?ight control commands such as commands to 
move one or more ?ight control surfaces, such as an aircraft 
aileron or rudder. First command generating logic 108 and 
second command generating logic 110 can be any one of 
numerous hardWare logic devices such as application speci?c 
integrated circuits (ASICs), programmable logic devices 
(PLDs), ?eld programmable gate arrays (FPGAs), state 
machines, and the like. 

First command generating logic 108 and second command 
generating logic 110 also read and Write data to ?rst RAM 112 
and second RAM 114, respectively, in the process of gener 
ating commands. In the present invention, additional struc 
ture can be added to ?rst command generating logic 108 and 
second command generating logic 110. Turning to FIG. 2, a 
block diagram of ?rst command generating logic 108 in 
accordance With the teachings of the present invention is 
depicted. First command generating logic 108 includes a 
logic device section 202 coupled to an inverter interface 204. 
First RAM 112 couples to the inverter interface 204. 

Logic device section 202, in one exemplary embodiment, 
generates commands from common inputs 106. Additionally, 
logic device section 202 can act as a comparison logic device 
to compare generated commands or data. 

Inverter interface 204 provides an interface betWeen the 
logic device section 202 and ?rst RAM 112. Inverter interface 
204 includes a plurality of read/Write data lines 203 coupled 
to logic Writer inverters 206, logic Writer drivers 207 and logic 
read inverters 208. Inverter interface 204 receives initial acti 
vation signals from invert command line 122 to activate the 
logic Writer inverters 206 and logic read inverters 208. When 
activated, data to be Written to ?rst RAM 112 via read/Write 
lines 203 is ?rst inverted (typically by taking the ones comple 
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4 
ment) before being stored to RAM 112 using the logic Writer 
drivers 207. This forces all cells in the ?rst RAM 112 to take 
an opposite value as to What Was being held in a previous 
state. If RAM 112 has a latent fault, such as the inability to 
hold a certain value, this inversion of the bit values can expose 
such an error to the architectures’ checker logic. 
When receiving the data from ?rst RAM 112 via read/Write 

lines 203 in the inverted mode, the value from the ?rst RAM 
112 is inverted prior to being sent to the logic device section 
202. In the present invention, the logic device section 202 of 
?rst command generating logic 108 alWays uses non-inverted 
data and When the inverting process is activated, the logic 
device section 202 operates normally using non-inverted 
data. 

While FIG. 2 has been described as an exemplary embodi 
ment of ?rst command generating logic 108, the same or 
similar situation can be used for second command generating 
logic 110, ?rst checker logic 116 and second checker logic 
120. 

FIG. 3 illustrates an alternative embodiment of ?rst com 
mand generating logic 108. In this embodiment, ?rst com 
mand generating logic 108 comprises a logic device section 
302 and an inverter interface section 304. 

Logic device section 302, in one exemplary embodiment, 
generates commands from common inputs 106. Additionally, 
logic device section 302 can act as a comparison logic device 
to compare generated commands or data. 

The inverter interface 304 in this exemplary embodiment 
comprises a plurality of read/Write data lines 303 that couple 
to an external memory and a ?rst set of Write inverters 306, a 
second set of Write inverters 308, a ?rst set of read inverters 
310 and a second set of read inverters 312 coupled to the 
plurality of read/Write data lines 303. First set of Write invert 
ers 306 and ?rst set of read inverters 310 are coupled to a ?rst 
logic control line 314. The second set of Write inverters 308 
and the second set of read inverters 312 are coupled to a 
second logic control line 316. 

In this embodiment, instead of completely inverting all of 
the data sent to ?rst RAM 112, only data for a particular set of 
bits is inverted. A purpose of this embodiment is to test for 
pattern dependent memory faults such as “bridge-faults” 
(Wherein physically adjacent memory cells or control sense 
logic couples or bridges in behavior in another cell). For 
example, if the ?rst set of Write inverters 306 and the ?rst set 
of read inverters 310 are coupled to only odd bits of ?rst RAM 
112, When the ?rst logic control line 314 is activated, only the 
odd bits of ?rst RAM 112 are inverted. When only the second 
logic control line 316 is activated, the second set of Write 
inverters 308 and the second set of read inverters 312 are 
activated, Which Will invert the even bits Written to and read 
from ?rst RAM 112. Whenboth the ?rst logic control line 314 
and the second logic control line 316 are activated, both the 
odd and even bits can be inverted. While FIG. 3 illustrates 
individual inversion of odd or even bits, additional control 
lines can be added to further divide Which bits of ?rst RAM 
112 are inverted. 

While FIG. 3 has been described as an exemplary embodi 
ment of ?rst command generating logic 108, the same or 
similar situation can be used for second command generating 
logic 110, ?rst checker logic 116 and second checker logic 
120. 

Turning back to FIG. 1, ?rst RAM 112 and second RAM 
114 store data for use by the ?rst command generating logic 
108 and the second command generating logic 110. First 
RAM 112 and second RAM 114 can be any type of RAM as 
is Well knoWn in the art. In one exemplary embodiment, ?rst 
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RAM 112 and second RAM 114 can be integrated With ?rst 
command generating logic 108 and second command gener 
ating logic 110, respectively. 

First checker logic 116 and second checker logic 120 
check, by comparison, the output of ?rst command generat 
ing logic 108 and second command generating logic 110, 
respectively. In this embodiment, the ?rst command generat 
ing logic 108 and second command generating logic 110 are 
coupled to the First checker logic 116 and second checker 
logic 120 (not pictured in FIG. 1). In one embodiment, the 
?rst checker logic 116 independently generates commands 
from common input 106. The ?rst checker logic 116 then 
receives the output from the second command generating 
logic 110. First checker logic 116 then determines if the 
commands generated by the ?rst checker logic 116 and the 
second command generating logic 110 match. Second 
checker logic 120 operates in a similar manner. If both the ?rst 
checker logic 116 and the second checker logic 120 determine 
a match, the output can then be used. If not, the generated 
commands are discarded. First checker logic 116 and second 
checker logic 120 can be any one of numerous hardWare logic 
devices such as an ASIC, FPGA, PLD, and the like, as is 
knoWn in the art. 

In the present invention, the ?rst checker logic 116 and the 
second checker logic 120 can also be used to check ?rst RAM 
112 and second RAM 114 for latent errors. As discussed 
previously, When the ?rst checker logic 116 and the second 
checker logic 120 receive an invert command from invert 
command line 122, the ?rst checker logic 116 and second 
checker logic 120 Will invert data before Writing to ?rst RAM 
112 and second RAM 114 and Will invert any data that is read 
from ?rst RAM 112 and second RAM 114. In one exemplary 
embodiment, ?rst checker logic 116 can read from ?rst RAM 
112 and Write and read to shared memory 118 and second 
checker logic 120 can read from second RAM 114 and read 
and Write to shared memory 118. As Will be discussed in 
detail beloW, ?rst checker logic 116 and second checker logic 
120 can determine if there is a fault in ?rst RAM 112 and 
second RAM 114. 

Shared memory 118 is shared betWeen ?rst checker logic 
116 and second checker logic 120. In one exemplary embodi 
ment, shared memory 118 has a ?rst portion 119 and a second 
portion 121. First checker logic 116 Writes to one portion of 
shared memory 118 and the second checker logic 120 reads 
from that section and vice versa. The ?rst portion 119 and the 
second portion 121 need not be physical memory portions, 
but rather denote the ability of a checker logic to read a value 
Written by another checker logic. As before, shared memory 
118 can be any type of RAM as is knoWn in the art. Shared 
memory 118 may also be a shared register, buffer or other 
similar device. 

In normal operation, command inputs are supplied via 
common input 106 to the ?rst command generating logic 108 
and the second command generating logic 110. The ?rst 
command generating logic 108 and the second command 
generating logic 110 generate commands Which can be 
checked by ?rst checker logic 116 and second checker logic 
120. During the command generating process, ?rst command 
generating logic 108 and second command generating logic 
110 can read or Write to ?rst RAM 112 and second RAM 114, 
respectively. For example, in one exemplary embodiment, 
during normal operation ?rst command generating logic 108 
and second command generating logic 110 Will Write and 
read a binary number, such as “1010”, to ?rst RAM 112 and 
second RAM 114. 

Additionally, ?rst checker logic 116 can read the contents 
of ?rst RAM 112 and Write that value to shared memory 118. 
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6 
Second checker logic 120 can read the contents of second 
RAM 114 and Write that value to shared memory 118. First 
checker logic 116 can then read the data Written by second 
checker logic 120, While second checker logic 120 Will read 
the data Written by ?rst checker logic 116. Then, ?rst checker 
logic 116 and second checker logic 120 can determine What 
data read from shared memory 118 matches the data read 
from ?rst RAM 112 and second RAM 114. Therefore, for 
normal operation: 

Data as 

Data as read by Data Data read 
Data generated by Written to ?rst and Written by checker 
?rst and second ?rst and second to logic across 

command second checker shared shared 
generating logic RAM logic memory memory 

LaneA 1010 1010 1010 1010 1010 
LaneB 1010 1010 1010 1010 1010 

To check for errors, such as latent errors in RAM, an invert 
command is given, via invert command line 122. This causes 
the ?rst command generating logic 108, the second command 
generating logic 110, the ?rst checker logic 116, and the 
second checker logic 120 to invert the data prior to Writing the 
data to the ?rst RAM 112, the second RAM 114 and the 
shared memory 118 and to invert the data read from the ?rst 
RAM 112, the second RAM 114 and the shared memory 118. 
Again, assuming that a “1010” is to be Written to memory, 
When there is no error in either ?rst RAM 112 or second RAM 
114, the folloWing table illustrates an example result: 

Data generated Data as 
by ?rst and Written Data 
second to Data as read Written Data read by 

command ?rst and by ?rst and to checker logic 
generating second second shared across shared 

logic RAM checker logic memory memory 

InvertA 1010 0101 1010 0101 1010 
InvertB 1010 0101 1010 0101 1010 

Since the same value is sent by both ?rst checker logic 116 
and second checker logic 120 there is no error in the ?rst 
RAM 112 and second RAM 114. 

In the next example, it is assumed that there is a fault in the 
second RAM 114 such that the least signi?cant bit is stuck at 
“0”. Therefore, When the second command generating logic 
110 attempts to Write the inverted data to second RAM 114, a 
“0100” is Written to second RAM 114 instead of“0101”. The 
folloWing table illustrates the detection of such an error: 

Data 
generated by Data as 

?rst and Written Data read 
second to Data as read Data by checker 

command ?rst and by ?rst and Written logic across 
generating second second to shared shared 

logic RAM checker logic memory memory 

InvertA 1010 0101 1010 0101 1011 
InvertB 1010 0100 1011 0100 1010 

Note, that since the ?rst checker logic 116 reads the data 
Written to the portion of the shared memory by second 
checker logic 120, the data read by the ?rst checker logic 116 
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in this case is the “0100”, Which is inverted to “1011” before 
reaching the ?rst checker logic 116. Since there Was a mis 
match at the ?rst checker logic 116 and the second checker 
logic 120, an error exists in either ?rst RAM 112 or second 
RAM 114. 

In an exemplary embodiment, in order to check that the 
memory testing system is Working properly, a single lane can 
be inverted to see if an error can be generated. 

Data 
generated by Data as Data as 

?rst and Written read by 
second to ?rst and Data Data read by 

command ?rst and second Written to checker logic 
generating second checker shared across shared 

logic RAM logic memory memory 

InvertA 1010 0101 1010 0101 0101 
Non-invertB 1010 1010 1010 1010 1010 

Note, that When inversion is active for lane A, the ?rst 
checker logic 116 reads the contents of the shared memory 
118 as inverted data. This data Was originally Written by 
second checker logic 120, Which Was originally not inverted. 
Since the contents of the ?rst checker logic 116 and the 
second checker logic 120 do not match, an error is detected. In 
this example, an error Was expected since only one lane Was 
inverted. Thus, the integrity of the memory checking system 
is veri?ed. 

While at least one exemplary embodiment has been pre 
sented in the foregoing detailed description of the invention, 
it should be appreciated that a vast number of variations exist. 
It should also be appreciated that the exemplary embodiment 
or exemplary embodiments are only examples, and are not 
intended to limit the scope, applicability, or con?guration of 
the invention in any Way. Rather, the foregoing detailed 
description Will provide those skilled in the art With a conve 
nient road map for implementing an exemplary embodiment 
of the invention, it being understood that various changes may 
be made in the function and arrangement of elements 
described in an exemplary embodiment Without departing 
from the scope of the invention as set forth in the appended 
claims. 

The invention claimed is: 
1. A method for operating a memory checker in a command 

monitoring architecture comprising at least tWo processing 
lanes, the method comprising: 

receiving a command to activate a ?rst test mode, the ?rst 
test mode comprising: 
inverting data read from a memory and inverting data 

Written to the memory; 
determining if there is a match betWeen (i) a ?rst set of 

data associated With a ?rst processing lane and 
retrieved by a ?rst checker logic that is also in com 
munication With a second processing lane and (ii) a 
second set of data associated With the second process 
ing lane and retrieved by a second checker logic that is 
also in communication With the ?rst processing lane; 
and 

determining a fault in the memory if there is no match. 
2. The method of claim 1 Wherein the step of receiving a 

command to activate a ?rst test mode further comprises acti 
vating an invert line coupled to logic devices in the memory 
checker. 

3. The method of claim 1 Wherein the step of inverting data 
read from a memory further comprises: 
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8 
inverting and Writing data to a ?rst memory using a ?rst 
command generating logic in the ?rst processing lane; 

inverting and Writing data to a second memory using a 
second command generating logic in the second pro 
cessing lane; 

inverting and reading data stored in the ?rst memory at the 
?rst checker logic; 

inverting and Writing data to a ?rst portion of a shared 
memory using the ?rst checker logic; 

inverting and reading data stored in the second memory at 
the second checker logic; 

inverting and Writing data to a second portion of the shared 
memory using the second checker logic; 

reading the second portion of the shared memory using the 
?rst checker logic; and 

reading the ?rst portion of the shared memory using the 
second checker logic. 

4. The method of claim 1 further comprising the steps of: 
receiving a command to activate a second test mode; 
inverting data read from the memory and inverting data 

Written to the memory in a subset of the at least tWo 
processing lanes; and 

receiving an error indicative of the proper operation of the 
memory checker When a ?rst portion of the memory and 
a second portion of the memory fail to match. 

5. The method of claim 1 Wherein the step of inverting data 
read from a memory further comprises inverting a subset of 
data read from the memory and inverting a subset of data 
Written to the memory. 

6. A logic device for use in a command monitoring situa 
tion, the logic device comprising: 

a command generating section con?gured to receive an 
input in common With another command generating sec 
tion and output a command; and 

an inverting interface section coupled to the command 
generating section, the inverting interface section com 
prising: 
a plurality of Write inverters for inverting data prior to 

Writing data to a memory; 

a plurality of read inverters for inverting data retrieved 
from the memory; and 

a control line coupled to the plurality of Write inverters 
and the plurality of read inverters, the control line 
con?gured to activate the plurality of Write inverters 
and the plurality of read inverters. 

7. The logic device of claim 6 Wherein the plurality of Write 
inverters comprises a ?rst portion of Write inverters con?g 
ured to invert a ?rst subset of bits Written to the memory and 
a second portion of Write inverters con?gured to invert a 
second subset of bits Written to the memory. 

8. The logic device of claim 7 Wherein the memory is 
integrated With the logic device. 

9. The logic device of claim 6 Wherein the plurality of read 
inverters comprises a ?rst portion of read inverters con?gured 
to invert a ?rst subset of bits retrieved from the memory and 
a second portion of read inverters con?gured to invert a sec 
ond subset of bits retrieved from the memory. 

10. The logic device of claim 6 Wherein the command 
generating section further comprises a checker logic to check 
commands generated by an external logic device. 

11. A command generating system utiliZing command 
monitoring, the system comprising: 

a ?rst processing lane comprising: 
a ?rst memory; and 
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a ?rst command generating logic coupled to the ?rst 
memory, the ?rst command generating logic con?g 
ured to invert data Written to and read from the ?rst 
memory; 

a second processing lane comprising: 
a second memory; and 
a second command generating logic coupled to the sec 
ond memory, the second command generating logic is 
con?gured to invert data Written to and read from the 
second memory; second 

a ?rst checker logic provided as part of the ?rst processing 
land and coupled to the second memory 

a second checker logic provided as part of the second 
processing lane and coupled to the ?rst memory; 

a shared memory coupled to the ?rst checker logic and the 
second checker logic; and 

Wherein, the ?rst checker logic is con?gured to invert data 
Written to and read from the second memory and the 
shared memory, and the second checker logic is con?g 
ured to invert data Written to and read from the ?rst 
memory and the shared memory. 

12. The system of claim 11 Wherein the ?rst command 
generating logic further comprises: 

a command generating section con?gured to receive a 
common input and output a command; and 

an inverting interface section coupled to the command 
generating section, the inverting interface section com 
prising: 
a plurality of Write inverters for inverting data prior to 

Writing data to a memory; 
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a plurality of read inverters for inverting data retrieved 

from the memory; and 
a control line coupled to the plurality of Write inverters 

and the plurality of read inverters, the control line 
con?gured to activate the plurality of Write inverters 
and the plurality of read inverters. 

13. The system of claim 12 Wherein the plurality of Write 
inverters comprises a ?rst portion of Write inverters con?g 
ured to invert a ?rst subset of bits Written to the memory and 
a second portion of Write inverters con?gured to invert a 
second subset of bits Written to the memory. 

14. The system of claim 12 Wherein the plurality of read 
inverters comprises a ?rst portion of read inverters con?gured 
to invert a ?rst subset of bits read from the memory and a 
second portion of read inverters con?gured to invert a second 
subset of bits read from the memory. 

15. The system of claim 12 Wherein the command gener 
ating section further comprises a checker logic to check com 
mands generated by an external logic device. 

16. The system of claim 11 Wherein the shared memory is 
a shared buffer. 

17. The system of claim 11 Wherein the ?rst command 
generating logic and the ?rst memory are integrated. 

18. The system of claim 11 Wherein the second command 
generating logic and the second memory are integrated. 

19. The system of claim 11 Wherein the ?rst command 
generating logic and the second command generating logic 
are operable to receive inputs from avionic systems and gen 
erate avionic commands. 

* * * * * 
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